The world is in urgent need of a modernized power grid to meet the growing demands for a reliable, cost-effective and environmentally responsible power solution. The important goal, to drastically reduce the carbon dioxide emission, requires utilizing distant energy sources (preferably wind, hydro and solar) as well as significantly increasing capacity of long-distance transmission of electric power. High voltage direct current (HVDC) technology is considered one of the solutions. A general tendency has been that insulation systems in high voltage equipment become exposed to higher electric, thermal, mechanical and environmental stresses. Nanostructured polymeric materials provide a great number of opportunities in this context thanks to their high specific interfacial area and provide an exciting molecular toolbox for obtaining excellent insulation materials. For example polymer nanocomposites can be used for the development new types of resistive field grading materials for use in HVDC cable accessories, allowing more compact and reliable designs. By careful control of the particle size distribution, particle dispersion and inter-particle distance between semiconducting nanoparticles in a polymer matrix, the non-linear resistivity of the material can be controlled by varying the applied electric field [1, 2]. Resistive field grading materials can also be manufactured by adding thermally reduced graphene oxide to a polymer matrix [3] . Thanks to the high aspect ratio of the graphene oxide sheets, a percolated network structure can be obtained with low filler content (<5 wt%). A major concern of this type of materials is, however, the long-term stability of the dielectric properties. In this presentation, the influence of the degree of reduction of graphene oxide, dispersed in a silicone rubber matrix, on the dielectric properties is discussed. In addition, the long-term stability of the field dependent resistivity is investigated by thermal ageing of the materials. Finally, the possibility for controlling the morphology and long term stability of the material by surface modification of graphene oxide is discussed. Figure 1 . Plot of conductivity with respect to electric field strength of silicone rubber filled with different loading of thermally reduced graphene oxide [3] .
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